morphology. Both high and low gypsum areas contain a variety of barchan and transverse dune morphologies. Additionally, there are no obvious albedo anomalies associated with the gypsum so that it is not forming surficial crusts or windblown deposits. No apparent color anomalies manifest themselves either in THEMIS color images (Fig. 2) .
To minimize the effects of albedo and slope on calculated brightness temperature, we have chosen one THEMIS image taken soon after the end of polar winter darkness. No temperature anomalies exist in the gypsum area, implying that these dunes may have a similar thermal inertia to the gypsum-poor dunes.
These observations suggest that the gypsum is intimately mixed with the saltating sand. We are investigating the nature of this mixture, whether it is a mixture of mafic and gypsum sands or of mafic sands and gypsum sands with mafic inclusions. The low albedo (16% at 1.2 m [1]) of even the dunes containing gypsum favors the latter interpretation. There are several reasons why gypsum would be associated with sand dunes. 1) The formation of dunes requires sand-sized particles so that within the dunes, all other particle sizes have been removed, helping to concentrate the sand-sized gypsum here. 2) In areas without dunes or other sediments, gypsum is being distributed by the wind. 3) At the wavelengths used to detect gypsum, OMEGA is most sensitive to sand-grained size particles. Minor amounts of finer-grained gypsum may exist elsewhere.
Origin of the Gypsum: Byrne and Murray [8] and Fishbaugh and Head [9] have identified the north polar Basal Unit, lying stratigraphically beneath the polar layered deposits, as the main, if not sole, source for the north polar sand sea. However, high resolution OMEGA data (at 1 km pixel) reveal a gap between areas containing high gypsum concentration and the polar layered deposits (Fig. 3) . This gap is occupied by the Basal Unit. Thus, it appears that the Basal Unit is not the source for the gypsum within the dunes.
Since gypsum cannot saltate great distances, the source region is likely close to the highest gypsum concentrations. We have outlined the source region on the map in Fig. 1 . Note that, in this map, the gypsum concentration decreases with distance from the source in the same direction as the main nearsurface winds. The gypsum source region itself does not appear to contain any gypsum, but MOC images and OMEGA data reveal it to be covered by younger material, probably a mix of dust and ice. Small amounts of gypsum surround the source in areas which contain patches of dunes.
The gypsum source region lies at the terminus of meltwater channels extending from beneath the polar layered deposits. These channels are associated with the Chasma Boreale melting event [11] and possibly with melting resulting from the nearby impact into the ice.
Such events provided the meltwater needed to produce gypsum as an evaporite. Catling [12] Other studies show that gypsum may also easily form by silicate weathering where abundant sulfides are present, without requiring high amounts of CO 2 [13] . The ice cover, with a small space between the water surface and ice, could also allow water to pool for long enough to allow formation of evaporites.
Conclusions. We propose that the north polar gypsum deposit was formed as an evaporite deposit in the unique conditions provided at the north pole. Water from the Chasma Boreale melting event (and possibly a nearby impact into ice) pooled beneath the ice and evaporated, precipitating gypsum. The ice has since retreated, exposing the gypsum source region, allowing gypsum to be eroded from this source by the wind. Sand sized gypsum particles are now saltating and intimately mixed with the dark, mafic sands. Future work will include quantification of the volume percent of gypsum in the sand sea and investigation of the timescales and specific chemistries involved in its creation. 
